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(57) Abstract: 

PURPOSE: An Ethernet system capable of high speed data 
communication through a pair of signal lines is provided to achieve 
high speed data communication using a pair of signal lines, without 
lowering the performance. CONSTITUTION: An Ethernet system 
comprises a LAN card(IOO) and a switching hub(200) that execute 
data communication through a pair of signal llnes(31 0,320). The 
LAN carddOO) Is composed of a PHY(PHYslcal Layer lnterface)(120) 
and an MAC(Media Access Controller) (140). Also the LAN card(100) 
comprises an Ml control logic(160) for communication using the 
signal iines(31 0,320). The switching hub(200) gathers Ethernet data 
frames from each LAN card(IOO) or an external router and distributes 




them to each LAN card(IOO) or the external router. The switching hub(200) is composed of a PHY(220) and a switch 
controller(240). In addition, the switching hub(200) comprises an Ml control loglc(260) for communication using the signal 
!lnes(31 0,320). In this case, the switch controller(240) contains a logic executing an identical function to the MAC(140) in 
the LAN carddOO). 
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(54) ^S] Ai -i-tl: JL^ -§.a1o| 7}^^ oji:-] Aj^tfl 



O (it 



^ ^^S., ^*Q:^^ ^^7] ^ 9}^ £^ rdi^^l §1 H. A)-oH]A-1 oj^oj^l^ NLP (Normal Link Pulse) ^4^1- A 
N(Auto Negotiation) 2] «! sJ-a] 7) ul. H cflAlo)], ^ .^^ ^^^jo^ ^^thA^.'^i, 

^"51^.^5. t^J*!-^ cfloiEis) ^^tfjaj- ci)oiE-|si Jl21-^^5. 7l#5] o)d1^;i ^^goj] uisfl 7] 



ZieiHS, ^ t^^, olc-j''^ ^^sHl^i, tl- f-tb c-flo|El -§-^1^ 7}'s-m\ ^^S.^, ^ 

7)^2] oiDjvji ^^s] ncH^ oi^*v - 5^4. 



£ 1^ 7llg^=^^ ^'^JS. 

£ 5a ^ £ 5b^ z)-7l ^51 :^]o\ i^^^l^E-j i|- ^1<H efl^l^E^Sl ^Ajs^^ 
100 : ^ 7'>S 200 : «.(MII & RMII) 

^ ^^^^ lil^Sl cflojEi f-Al^ o^^l- o]v\^jl ^^]o\] 5; ^oMl«Ml^ $^«H>H 4'a<il 8^ 

^S] c-llolE-j 2-11^5] cl)olEi ^Ai o.^ ^-^^^^ •S-'S 5^ ^"-^Hl ^?}: ^<='lcl-. 



£ 1^. IEEE 802.3 Tfl-gSl nj-^.^ o]^^''t =1"^^ ^^^od •^l^l'^ 7fl^=^«?l ^^j^ ^a] 

^4. £^1^ 7^<^l PC 7^7^Si\ ^ 71-^(10)21- ^ (20)^ 7ll£l ^^S. olf-o^^ UT 

P (Unshilded Twisted Pair) ?ll«ll-(30)^ -f-^ 911^4. <^^^2l ^ll^H^ OO)^^^ ufl 7ll5] ^1(1, 2. 3. 6^)^ 

olc-jvji dioiE-ii- ^Ai5l-7li4 ^Ai5>7l ^tb ^J:^^^ 4-§-^^. 471 It #^^(TX+, TX -)4 ?3: ^i-^i <y ^'M 
(RX+. RX -) O-S. •^If-'H^ M-^^l vil 71121 "91-^ 'tl^'a^ 71^ ^-a- iSMs. Al-§-^cf. 



cfl<ilEl -i-Al^ ^iBl- ^^^el ^7i]S.Ai, 21-Z1-21 ^ ?1-H(10)S1- i^i-$l%i ^^(20)^ UTP ?lloll-(30)£l i-il 7llSl aIJ^ai ( 
1. 2. 3, 6^)# -f-^ll NLP (Normal Link Pulse)^ ^JL ^-g-^S.'H. ^^cfl^ ^^^l*?! ^3 J^HM (link partner)7l- «a 

$l^^l, ^^£1<^ ^4'^ ^11- ^?l^l-fe ^3 ^^^^ ^-^W. <^]^m ^3. ^>E)1 ^ 

^ ol^i, old'-jl H^^^ olci^^ c-llo|E^ H5ll<a^ t ^ %^^5f€cf. ^ f}B{\0)S\-±^ 

^ ^^(20)^ 471 UTP ?11«»11-(30)21 AlJiAl^ AN (Auto Negotiation) 1: ^«S^'-^^'«1, ^1-^4 ^3. 
sj-Eui :^6\] ^ ^Aj-o; c-nolE^ ^^Ai ^= (ofls., 10 Mbps 100Mbps)21- 2.JE(tl-H ^l-a!^(half 

duplex) JS.H # ^l^^CfuU duplex) S.B.) ^^^4. 



^ <H^^21 UTP ?I]<^11:# 4-§-*>^ 71^21 old^ ^^«Hl^i ^7)121 aH^J-^ Al-g-^Hi. aj:^o; ;5l3l.oiol cfl 

7V^s^ *1-^, ^^2) ^va^ ;^lAlsv^ ^oH, 01 ^-^^ o,^v ;HH^3iE.^ ;»l|^V5V^ ^joici-. 
^-§- °lll-Bl?ll<^l'!l<HMl-§-^ ^ 5li4. 



^1 ufl^ofl, eefloii^ DfloiE-l Mbps)^ ^1^ ^^^^ ^}-%-^^ ^^e^l <^1^<H^1J1 Sicf. ^^D 7l->S 

^iSHi# <=>l-i-*H ^ Mbps ji^sl ti]o]B\ f-Ai-i- ^^:V<=i <^l-§-sl Ji "J-'Sl-^ ADSL Ml 

711 S) 4-8-^^ 71 #2] old'-^ Al^^ol o;(cl.. JL^ ^c]^ f-A]^ ^l^V ^^^7l ^sH. ADSL 

DSL S.^^ $X±^, S. 1<H1 <iAlja Hl-fil- ij« 5^1.H51- i^^l 5l«l- Al-^^l-jL ^t^. 



Hl^ DSL £'3<^1 71^51 3.^^ Kbps)2l «W WjI •^1^1'^ ^l;^i^^ Hl^H 1^ IL7>^ 

^Hl<ilHS., Hl-§-^^l>^i ^f^-^-k 01-8-5H Jl^ -i-^:! ^^«l-^r "Hj^ ig:^ o.^ ^I^sIjI ^4. 

^^i ^ol-#^^ ^Icl^i ^^<=H1 ^-§-sH 4 7HH1^ •^Ic-l'-Jl ^VHlf. ol^ev lOMbps ^£^1 cflolE^ f-A)# ^ 
^^i^ ¥ 7)121 Al o.^ ^^J^)2] ^1S^^1A1^1 ^4«]£lll ^^l-?}. cHlolEl -f-Al-?!:^ ^l^H ¥ 7ll£] ^iSfslAi^ o 

4 7>^«HlAi ?!: ^21 AlxAi^5.£ Jl^Sl cil<^lEl ^i-Alol 7}^^ ^Ai ^Hl^^l-^ ^<=>] €^*>4. 

□LBlHS, ^ IJ:'^^ ^^"Hl 51«I1 ^AS., *}-^l-5l Al j^Ai D].^ Al-^Bl-o^, Aj- o| ;5l*l.ojiol :n.^5l cflolE) 

7l-^*>£^ ^1-^ oldv^ A1>:£^#^1^§1-^ ZL ^aj o.^ tti:!-. 

^^^tV *^J^7l #1^ ^ ^'|<H1 4 = ^. 471 %H s^Hi-iS.A-1 <a^El<H <?lEl3il«ili(PHY : Phy 

sical Uyer Interface)!- ^V]^^ € ^VBSl- *1 cflolE-l -f-^^ c>\v^^^ ^^±^<>\ 



^^71 olcl^ AlA^^ofjA^. AJ.71 ^l-c ^ A,o|;^i z|2^-ol >y.7| <?1E1 3^01^,01 =. 2^.6] 

(TX+, TX -) 5J 2i-^(RX+, RX -)ol 471 Bl-^'*(TX+, RX+) ^ (TX -. RX ^ 

^^(310. 320)<^i -s^sl-H ^o'-7l ^ ai^^^ ^^]<^]B] ^^o] 7}^^^^ t}7] ^*H, ^^y] l-s]^ 



^ ^^"^51 cl-^ ^AHHl nl-e^, >^l-7l ^lul^jl AlA,E^^. 



o]bL Sl-l4^ l-Sl^l ^El5|lolA,7l. 0]V]^ ^o]T5.] ^^^^ ^^^^ ^o]-^ AJ.7I ^3 ^EulS 

^^*V oldVjl 3^^0] ^^£1X1 A^V7l <^|Clvjl I^^O^ ^l<aAl?^#^S«|, eV^VSl Al^Al^ ^o]Z] ^ 

^Ai^ *v ml «v^l*>^ ciioiEi f-i-i- ^M^^ 7i^2f, oihi «}M-2i f-3]2j -yeisiioi^/i- 7.}^s\ wn^B] ^^^^ 

■i-sM ^3. i^mH"^l7ll ^^?!- <^lcl'-;! sll^ol xl-Alsl -y ^^V£l aI^aI^ ^^l-o^ ^H«J}£1^ «o'-^lsrl-7l ^tt 



£ 2^ ^ ^^'l-Hl ^B^M ^^j^ ?l^fl <:'1cl'-J! AlA,E^o| M.^ ^A^£ -oilAi, <a«-l. £Altl-nl-. ole^tb ^-^^^ -i-^fl^-l 
t!: ^2] AliAl^ o]^^ cilolEi f-Alol 71-^51-711 ^4. 



^ f^Sl '^Ici'-jl Aj^Ej o. ^ ^vo| Aij:/^(3io, 320)^ f-^H cflojEi ^A]^ ^ ?]-S(100)2l- ili^^l ^M. 

(200)1- S^'-l^cf. ^ t'^Sl £1^1!^ ^4^<H1^1^ ^e^tt ^^"^^ ^1«H. "3:^] ?1-S(10 

0)?.H *1^(200)^1 ."SlSl*^ ^^'^sjol ^ixjoj-, ^^aj ^o^^l §1 aL(200)fe 

ijn ?vs(ioo)t# ^--g-i^ ^- s^l- 7}^]3L oi^l- •a-'^K): t 

Physical Layer Interface) (120) Sj- MAC (Media Access Controller) (140)-5.^ t^^^ S) . ^ °\] % 
^■k °l-§-t!: -i-^^ MI ^1<H (160)^ c-1 i^v^cf. 



ih^)^' ^1^.(200)^ 44^1 qfl nH(lOO) 5]-¥-5l Hj-i-Ei (£a1oV^)^«-E-1 o]v\vji ^a]B] ^^]<'^o] °c>lj/_ o| 
1- ^ 7f = (100)^ ^ufl 3:1-7) M- Si^ $\^B\ ?1^5>^ 71-^^ PHY (Physical Layer Inte 

rface) (220)Si\- ^<>\7] (Switch Controller) (240)5. ^'^^Sl^. ^ ^'I'Hl ^l-et- ^ ^^-S] ^-t <^l-g-^ -f-il^ ^1 
*11 MI S.^{2m)4:^^ ^^W. ^y]^]. ^^^^ (200)vfl ;^lol7l(240)^ ^ 7V=(100)i^ MAC(1 

40)51- ^^31^^ ^<at!: 71^-i: ^«S*1-^ S.^!^ ^^t^JL S^^nj, Mil <?! Ei 5^1 <^1 ^M- RMII ^Je-IsHo] a. (rmIII" a> 
-§-^fe '?lEl^l<^l:i'^l *la<^] tfl^^l^ xil 3 ^Aloi)oj|Al ^^f-)f- Al-g-tFcl-. 



^ 71-^(100)51- *1« (200)2) ^ ^Vo^ ^^ Bf-y (TX-1-, TX -) ^ ""J ^ 2l-<y (RX-h, RX -)^ ^^l ft ^> 

°Jt-^ el-<y'!g-(TX+. RX-I-) ^ (TX -, RX ^<^^] ^^°\ iHl<^lElel-«ys) zl-zl-21 a1j£^(3io. 320)«H1 <S 

4421 ifi 7'l-H(100)S!l- ^^1%' *1« (200) ^■^<H1 ^^1^1-^, 44^1 PHY(120, 220)^ ^3. ^V2l, ^ 

*1^(200)5!)- ^ ^VH(IOO) f-e)aj 7j)# <?lEi3^1olA,s. ^Ajsj-o^^ c 50]) ca]^ ul-s). ^o), uD^2j 0^5. 44 IE 
EE 802.3 S-^-i: 4^ el] 4^ El -i- (Base Registers. 0~8) (510)4 ^71- el) 4 Elf- (Additional Registers) 

(520) # 7}^]JL 5^4. 

71^ Bll4:iEii-(5io) ^3. 4<='Hl^i4 AN^-^<H-¥-l- ^^S^l-^ AN ^i^ ^§^(512). 44"-;! 

CI14E1 ^2ll<y# ^^^t n|14 ^^ ^^$\- 3.E.^^i^t}^ "=g4(514) ^1, -^f-^JI^i ^i^g <^4(516) 

f-^ 71-431 ^4. i4^1 4# ^4(512, 514, 516)^ cl#H Zk 44 cfl-S-sV^ MAC(140) S.^ ±^4 ^14 

4 (240)«i 4«ll ^^4^ tk^s. ^1^€4. 

tt^, ^71- 5114 ^E)-t (520) f^-HlTT 44<H]4 nlp ^^1- 441- 444 444# 1^4^ ^3. -1-4 

^'S <^^(522)^ 71-4JL 5i4. i4<^l ^aS-H^^J '=g^(522)^ 41-S 44 c|l-i-4^MAC(140) SE^ 

:i44 ^H4(240)<H1 4^ ^i^4^ Ail^^cf. 



^ ^^^1 5i'=H4, ?a 7l-H(ioo)4 :fi4^i 4Ji(200)fe t!- ^^4 ^5:^(310, 320)^5. 4^44 «I1^<^1, Ml ^14 s. 
4(160, 260)'>1 4-f<Hlfe 44 ^i'g4fe 44 ^^4, 41: 44°fl4 4<^14 -1-^4 4^444 ^4 €4. 
MI ;«II4 S.4 (160, 260)^ 44 MAC(140)4 PHY(120) 44«H1. IL^JL, PHY(220)4- ^144 (240) 44 

<H1 4444. PHY M)^4 *a^4 ell4^4 ^i^4'a# ^«J«!:4. 41- -i-*!] € 4H(100)4 4 « (200)^ 
^£1 ^Ja'JdOio. 320)^ -1-44 44^J! iH1441- ^n^^t 5i7ll €4. 



^ ^^'^«H1 4€ MI ^14 5.4 (160. 260)4 -^4^ 444 ^4 ^^^^4. 44 ^5^44. ^ 4H(ioo)4 4 
.M. (200) 21 ^<a4H5. 44il: ^-S^ 444 41- ^ 4:^ 44. if - 1-4. ^ 4h(ioo)4 mi 

^14 5.3j(i60)<^l CD444 ^^^^445. *!:4. 

^ 4H(ioo)4 ^^^-S.iii4 PHY(120)^. f^ell 4^-¥-^«H14 'M'^^ 4^1- ^4. ^3. 4^47^ «a^44 51^4. n 
4aL ^^i-^41- =T=^4^41- 4444 4^. %a 4^4 (200)4 phy (220)4 NLP ^s.^ ^3. ^^4. 



PHY(120)fe- ^}^°] ^Ml^ NLP ^JlSf %3 4^M<il w.(200)2] PHY(220)7l- Jitfl^ NLP ^S.^ 1" 4 



^ ^^S] MI 5.3) (160)^ £ 6a<H] :£^1€ h}"^ ^"^I PHY(120)5l MDC (Management Data Clock)^}- 
MDIO(I/0 Management Data Input/Output) Si:^}^ PHY(120)M)-¥-<Hl ^3 (522)4 " ^ 

a -i-s)-" ^il^sH ^-^ ^5:1- n 14. phy(120)^ (220)S.^-Ei sl^ nlp ^J:!- 



S^. 4^71 'i'l^ H>il- ^o] ^ ^igoijAl^, 7l-H(100)Sl oj-t^ ^;^KRX, TX)7l- ^1451 ^tli-aOlO. 320)^^ 
<ai£l<H PHY(120)^ ^l-'tl<5l ivfl^ AN ^JlS}- ^•.EM'U i^^' ^« (200)^1 PHY (220)7} ^ifl^ 

AN -il^l- 1- «J-7il £1<H. AN# -i-«fl^i ^3. 4-mM ^VS] (aj^^o^-Sl) ^^i^ S.H l^tb^fe ^l^H ^ 
4. 



c|l-<H, PHY(120. 220)2] ^#53]^ SHfe sj-^ ^^^-f^ ^-g-^t ^i, t>H^1 # -^fia]^^ '^Jl^Sl'H'^) 

sM ^sH, ^-idt "ll^r S.^^]7] ^^c,]^. ^VSt PHY(120, 220)7} 

SH^ >5I^S|<H Sicf'S. PHY^ ^l-y<^l ^-id^l-^ rSi]o]^^ (RX)# -f-«ll 5l%>7l ufl^ofl. z^]o]^ f^f-cl 

^c}jl •y^'t^'^ic}. 



nl-2}'H. ^ ^'^"ll «}-^ MI S.^ (160)^. :£ 6b«Hl £.^1^ ^o), MDC ^ MDIO ^Jll" -f-^ll. PHY(120)M| 
71^ ell^l:^5;Ell-(510) AN (512)^ "AN 5, ^£ ^S} <^^(5I4)^ " lOM 

bps 100Mbps" S. ^i^^t}jL, <^^(516)^ " # SH" S. ^^^ttc}. oj^i, PHY(120)2] 

71^ 5)1^1 i^iEll- (5 10)^1 'g^^ ^£^1- £H ^J-E]]^ MDC ^ MDIO -ilXf- -f-^H MAC(140)^ ?l^€c+.(£ 6c ^ 
2:) 



4^1-^1. MAC(140)4- PHY(120) ^^^l^fl MI 5.^1 (160)# <a^5l ^s}^ ell^l^Ei -91^4 «ll # 

=r PHY(120)2] -y^s} ^o^^^S.^, <^l-§-*V c^lo] e} -f 7}^^?]] ^cf. 

«l-7l S 1^ lOMbpsS!]- f- ^chEfl-Hl^i. FTP(^<*J H5.£#)4 ■l-sl-'H 160MByte ^<=>]^] 



[ i£ J ] 



FTP 371 : 160MBytes%B f sl-(Link Pass). AN »]%^^^, 10Mbps, f 9!i 


MI m 5.2) 7W^tV^Voj 














41.8 2: 


3.21Mbps 


14.2 2: 


g.45Mbps 



^}^^ ^<=>]n f^2fl ^Wl-^ ^-f Jic)- ^£<il- ^^el^oilAi sail 7>^ ajTll ^.4. cf^l ^«fl, M 

I ^3 f-sKLink Pass). AN 10Mbps ^ # ^#^1^:; ^, <y^2l 511^1 ihEif - ^^^V 

^'»H7l nfl^ojc).. 



a. «^vt^ djolEl ^1- «oVx) ^] 2 ^Al<Hl^ £ 2<H1 -HlAlHl i ^Alofloi]Ai Mil (180, 280) 

MII^1<H 5.^1(180, 280)^471 qB?>H(100) ^ 51:^.(200)51 PHY (1 20. 220)21- MAC (140) i^i^^' 

^H7l(240)Sl A}o\6\] Hfl^lSlo^ *^ ^2] ^±Ai(3io. 320)^ f-it c))o]EiSl ^f-^ »^7]^^ 7]^^ ^^ttcf. 

^ aj.^ Mil ^l^H 5.21 (180. 280)51 ^7]Si\- ^o] ^M-^g^cf. 0)51. ^^sl-ol, ?1-H(100)5|- ^ 

:M.(200)S1 ^^J^ -a^^l^S. ^-a^l-H^. ^V^tl: 'i'^^ <^11- <=>lin sl-q-. olll- ^ 7]-H(100)51 MI 

I 5.2) (180)<H| cflsH?V 'a^*]-7l5. 



^ ^l-Hl 5i(<H>H. 4451 PHY(120 ^ 220)^ 1- SHS. ^^^El<H 5^4 nfl^ofl, zl-zl-o^ ^3 sfJEuj^. 

-f-El t-H^lE-ll- ^^^1-^ f'oflS cflojElSl ^Alol 7}^t}x:^. ttl-21-^i 4451 PHY(120 ^ 220)'=>fl^i^ ^3 ^j-SMS^- 
El oi|olEl# ^Ajs)-^ #<^m£, 3h^u-l5. cIl'^lEl7f ^^ll5}'^_ ^^*M1 ^-^1-. 71^51 ^^Vo| 

4-§-*l-^ t^-^l ^elSl<H %7] nfl^oil, of.?- ^;Hl7l- t^5*>4 ^^4. «I-4°J:. ?!:^>-5l AJ^ AV-i-^f 

^4. 



f}^{lOO)^ 5lu.(200) 44^ ^ '^'•51 ^J:^(310. 320)^ -f^ll ^MS. "^^Slol 

5171 nfl^ofl, cflolE^ 4^A1AH1 ;cl.Alol iL\fl iHlolE^* ;^Va1o1 =1^ ^^«J) tl^l"^ 47)1^4. <»15. «?ltll iffl 

H(I00)M- ^ « (200)^ 7}^^o] ^33|-5M1- iL-d! c|lo]E|l-, ^3.45.M5.^Ei c-11o]e15. SL^A^M 

^4. 



"Ji^. ^iS. ^3. 4HM<y 44^ PHY (120) ^ (220)^5) cflolEi ^^a1^5. "JltF ^o]^ ^^^]^7] 

^ '^^^51 Mil ^1<H 5.4 (180)^ PHY(120)^1^1 MAC(140)^5. cjlojEl?)- t-^^S)^ -^^H)^. MAC(140)<^1^1 ^S. 

o] olc-lvjl 5|l^c| ^VAgsi-cjel-i PHY(120)5.51 Dl]olEi ^a]^ 7]^^ <^1^^, MAC(140)o) 

PHY(120)7l- iL^SL^ #ej<?l TXCLK-H) ^7]t}c^ PHY(120)5. 3fl^ c-jlolEll- ^ai^).^ S-aj^ o)^^ ^ojcf. 

Mil 5.4^ ^^51 ^AiAjojj^ :2^6) #y:i4|77l-4 MAC(140)5.5l TXCLKl- 5.4 '0'5l >a-Efl5 i^l-Tll 

^ ^^^l<a# ^^^V4(S 6d ^^). 



?- <iici«s cfloiE-121 ^^]t}7] ^^s^oi. Mil s^(i80)^ ^M^^ "t^^M. PHY(i2o)s; -y^ 

(RX)# ^-H«Jj£l^ ^171^4. <^1^^ PHY(120)<Hl^i MAC (140) -2-5. 5] cflolEi ^aIa] rxdV 

5.2! • 1 -a-^l^ir ^^^^ 5<=lcl-. Mil >HH 5.3] (180)^ ^^i^l-^l. 'y:H^^ 

5.^' ■ I'Sl RXDV ^J:!- 5.2] •0'£.5. i^^sl-o^ MAC(140)B] RXDV ^^>5. ^l*^'-o.5.^, MAC(140)<^| f-^«!5lfe 



«>7l a 2^ lOMbpsSl- 1- £H5. ^i^^ ^J-Efl°il^i FTP(Sl-<y ^5.5.€)^ ■f-^l-'H 160MByte c11<=lE-1 



[It 2] 



FTP 37] : leOMBytes^H f-4(Link Pass). AN «] t^j^. 10Mbps, t a]^ 


MIS]- Mil 4^ 52} 2.^t 7l-;^]b ^s.-^ 












14.3 2: 


g.39Mbps 


14.2 2: 


9.45Mbps 



a 2*H|^i <y: ^ Hl-5]- t^l. ^ ^^<»l Mm Mil ^|<H 5.3) S^l- 7^1^ flci-^ o| 

^Ji^-i- A>-§-?:V fflojEl ^efl ^ji-a-i- Al-§-sh^ ^^51- Tis; ul^^ Aj^^ iL^tq.. 



£ 4^ ^ 'i^'^oll ^1 3 ^^Hlo; ^AJ^^A^, .£ 2 ^ ^ 3<^l>«-1ij- ^]±^<=>] MII# ^ 

4 ^ej RMII(Reduced Pin Count MII)1- ^]^^tr ^]±^±S. "^^^ ^4: ^^^-Jlt: ^ 2 ^^MS!\- 

^^i^}^. <^1«>S] 'g'^'^l'^ife- '^Ici'-j! ^^1^2] 0^2:: ^j-uj-. ofl^ §1 « (200) 7^ RMIIf- 5}^5. 



RMII^ <^|c]^ ^tb ^y-'g <?lEl3|loli^Ai, 7]-^ o.^^ IEEE 802.3u Mlli^- ^<ys|-^] -?]:, 

5] l-5]aj 5£m5] ^1- ^e]7l MIIiLcf c-l ^S] ^J:!-^ ^}-%-%^. RMII^l TXCLK^l- RXCL 

K ^5171- ^^^S. 45. ^7l)3l-^l ^n. ell3| tl^ (REFCLK) ^<^M. ^ef^i, tHjolE] ^^ia) 2] 

^Al^l<g o. c ^6\]A] oj^^ ^o], TXCLKl- 5.2] •0".^5. -B-^ls]-^ «<J-'^^ ^l-§-t n- ^7) nfl^cH] cj-^ aJ-'S^ 



"Ji^, RMI ^l-^ 5.2] (2600)^ ^1 1 ^ 2 ^^j ojio^jA^ sj- ^o) MDC2]- MDIOf- ol-§-«l-<H PHY(220)M1 ^7> efl^^j^i 
E^(520)l- ^3 -i-^ JH-H5. >M^S>i, PHY(220)v4| 7]^ slj^j^E] (510) £] <^ ^ (512. 514, 516)# 471 AN «m 
'^Jsj- SH. 10Mbps 100Mbps, SH5. 



^l<H7| (240)^ PHY(220)i AN# ^^^sfS^ 'l^^ ^Bli, PHY(120)5.-¥-Ei AN^ £ 
H ^ ^£1- t^«>1 l-<^, IL S.E.S\- ^ = 5. ^^s>^ ^2}-# ^. RMI 5.2] (2600)^ ^5. 

2] ^?]-«fl PHY(220)vll 7]^ BlI^l^El (510)2] <g^(512. 514. 516)^ ^1-71 ^^]'^. AN 

£H, 10Mbps 100Mbps. f-^^e]:fi S^5. ^^'S*!'!!. ^]'^^] (240)^^ PHY(220)7V ^ 

S.H5. ■5-^W(.£ 6f #S). RMI ^|o] 5-2] (2600)2] oja^*]- ^M;g aj-cyo^j o^Bfl. 

>HH7] (240)^ n^l-a]^ ^4^JSl7| ofl^oil^ PHY (220)1- f-tl: ^^]^ t^^^I. ^41^] ^I'H?] (240)^ 



tt^, RMII ^1<H (2800)^ ^^^1 (240)7} PHY (220)5. nfl, PHY(220)5.-V-El ^-^Is)^ 

t11olE^7> 5^^^ "k^al^ 5. a] - PS] CRSDV ^^1- ^a] -O'^S ^S^^H rii^^l ^H7l (240)51 CRSDV 
^vo.^^_ PHY (220) 5] ^ (RX)# ^^^^^^ 1 y4(.£ 6g #2:). 

3 ^AlolH]A-1 t^^ji RMIIb MII51 ^^^t'-'^lHfJl t °icl-. ol-efAi, 1 ^ 2 ^Ajo^loilAi 4f-jL 
Mill- A>-g-s}-^ ^^o\]S. RMIIl- ^^21 Al-§-l- ^7> ^icf. ^. PHY(120 ^ 220)1- # ^ 

= -i^s}!!. MAC(140)2l- ri^]^) ^]^7](240)^ t}^ ^^^± S.^S. c^]o] 

^. ^±^B\ 31 71^21 old^ acflS. ^jic).. 

(57) ^I'Bl 
1. 

z]-7l ^3. <?l^£]oi l:E]aj <?]Bl5iilol>,(PHY : Physical Layer Interface) f- T^Hl^ffe- ^ ^VB^I- ± 

42Vo^ AJ.7I o-ei^ <?lEls|lol>,2] ^- ^1-5] t-^ e}<?l(TX+. TX -) 1^ el-^(RX+, RX -)<>] 47l ^J^^ e1-^'^( 
TX+. RX+) ^ (TX -, RX ^^Ai tt-^al ^51^1 (310. 320)oll 

S. Sl-fe- t!:^2] Al^^^ .f-t!- f.Alo| 7f^^ Ol^vjl AlA,^_ 

^ 1 ^i-^l $Xo\^^, 

442] ^c)-7l l-e|aj <?lEi5l)o]A,^ Aj-71 ^ 1 ;^|o] ^2jo]) ^sfl Aj-7j ^o] a^^S]^ 7]^ 5ll ^1 ± El f- (Basic Regi 
sters)4 ^71- sll ^1:^1 Ell- (Additional Registers) -1: 7>;^1 jl <il±^; 

^<)-7l 71^ iJll^liiEil-oll^ ^7] ^^S-Ai AN t^JSj- c^-¥-. t-ll«>lEl ^^Al ^£ ^ ^#^A, 2.H7> ^^Slol; 

-S-t!: '^l 71-^^ oi d Ai A,^ . 
^^^^l- 3. 

'^l 2 ^ofl 5i<H^i. 71^ 5fl;<l A:Ell-ofl ^M'SHlfe ^1-7l Sjt^S-Ai Aj-71 AN %^21- «>1^. ^J-71 «^l<^lEl ^ 
£ ^ 4^71 J^l-^A- 21-71 AN wll-Aj^ 10Mbps £^ 100Mbps, ^ # ^1-^:^ fiH^H; 

^o^7l ^7]- iJll^l^Ei#ojl A^;^^]^ AJ-71 SJt^^^i f-21- -H^^ ^3 -f-aj-'y ^A^ t}^ tb^2] 

^J^-id^ f-tt f-^^1 71-^tb olc-lv^ A]A,^. 



^1 1 ^Hl Si'H'^i. iiH ^o'-7l 5] z]-7l MAC (Media Access Controller) 2}- ^1<H7]1- 4 

MACSl- ^^71 ^l<H7li ^^i^S. Sl-fe- ^^$\ -f-ilc.! 7>-^tV olCiv^ Al^E^. 
5. 

^1 1 ^'Hl 5I<H><'1. ^71 oldvji Al:^,^^: 

>a-7l 2 <H::i El ^i) -^l ^7> ^3 ^\v;\^t ^^]^ ^^A^ ^^1^}^ -^<?V, 

^<^7l ^3 sF^ui^ ^^*v ojc-l'-^ ifl^lo] A^V7l <^lcl'-j! 3^^£1 ^1<?1^M^^ ^^1^^ *f 
^V^51 -i-tb -i-^*^! 7>^ti: <^lcl'-j! 

6. 

^El5|lol>^^7|->^1-Alo| ^^^o; AlJi/H^ ^§1-0^ :io| sj-EuioflTll ^^fV o]u1xJ j^f^o) ^^^^S\ ^S.^ 

^oM ^1 2 5.2]^ ^J-71 ^Icl'^ ifl^<^l ^'■71 MAC (Media Access Controller) 4 

£1^1 ^^1^5. ^^£1 1-^ 7>-^i}: olu^v^ Al^^. 

7. 

^1 1 i^^l ^1 6 -Hi^ ?t 5i<=H^1. ^o'-7l ^'Ici'-^ Mil (Media Independent Interface) f - ^l^s)- 

8. 



^1 3 ^J-71 ^ ^1-71 ^ «^ 21-71 MAC (Media Access Controller) fil- i^i^^l ^H7ll- 21- 

71 C-1 ^tilsH. ^J-71 ^1 1 ;(1H ^al-g: Aj-71 ° e^al olEisllol A^E^^I ;q|ol 5)1^1 A, ^ iVEl 5ll^l^°11 

^3 S:E ^ ^£ 5.^S!^ 471 cfl-i-sl-^ ^o'-7] MACS!l- ^o'-7l ^^^1 ^H7H1 ;«il^sl-JL, ^o'-7l MACSl- 

71 ^]o]7]B] SSI- ss^ ^^^isf^ ^-i: ^^s^. ^i-^ ^^s] ^s.^d4: -i-ti- -i-^ol 

71-^^ old'^ AlA,^. 



^^^3- 9. 

^1 8 ^«H1 5i<H^i ^71 o]v\^ M^^^: 

4^21 3l-BM<?l ^o'-7l #Hl2j -yEl^ilol^, ^Hl, ^-^iJ-^ "^2.^-%: -f-^ C-HoIe-] ^^Al^ all ^^a^>^ tHlolEj 

1-^ 'i'-^lsV7l ^tt ^1 2 ^21^ c-l ilhtH ; 



b tt^vc^ ^^jo] <^lc-]^jj Al>^E5. 

^"^^^ 10. 



^>7l 2 ^1<H 5.^^ 4^7] ^^«Ji^ old^jl sfl^o] AJ.7] MAC (Media Access Controller) ^^^1 ^l<H7lo11 ^ . 
11. 

^1 1 ^^ ^1 2 %\ ^1 3 7 ^^ ^ 8 ^1 9 ^> ^1 10 3X^^^. ^>7l ojui^^ A]>ht5^ RMII(Reduced 

Pin Count Media Independent Interface)!" ^l-S^]-^ ^^^-^.^ t}^ tb^Sl >tl±>5!i# ^^o] 7}^^ o]c^ 
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